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RECORDING APPARATUS AND METHOD, 
RECORDING MEDIUM, AND PROGRAM 



BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus and a 
method for recording, a recording medium, and a program, 
and particularly to an apparatus and a method for 
recording, a recording medium, and a program that make it 
possible to perform consecutive recording efficiently. 

A format for compressing video data and the like by 
a DV (Digital Video) system, for example, and recording 
the video data and the like onto magnetic tape is defined 
as a DV format for consumer digital videotape recorders. 

In this format, for efficient consecutive recording, 
which is recording performed so as to connect newly 
inputted video with recorded video, data (system data) 
necessary for consecutive recording is arranged as a set 
for each predetermined number of pictures in a stage 
preceding the predetermined number of pictures. 

In a case where video data to be recorded is an 
MPEG-PES (Packetized Elementary Stream) , since size of 
one frame is variable, the video data and the like are 
temporarily stored on a storing medium such as a DRAM, 
and then recorded on a magnetic tape . Thus , in 



consecutive recording processing, detection of a 
consecutive recording start position and the like are 
performed by referring to the system data stored on the 
DRAM. 

Conventionally, however, when recording started is 
paused, data stored on the DRAM at that time is erased. 
Therefore, when the recording is to be resumed, 
processing such for example as reading new video data 
(including system data) from the magnetic tape, storing 
the data on the DRAM, and calculating a consecutive 
recording start position from the system data stored on 
the DRAM is required. That is, conventionally, because 
the new video data is stored on the DRAM, the consecutive 
recording after the pause cannot be started quickly. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of such 
a situation, and it is accordingly an object of the 
present invention to enable consecutive recording to be 
started quickly. 

According to the present invention, there is 
provided a recording apparatus including: storing means 
for storing input video data on a storing medium as each 
piece of edit unit data including at least a 
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predetermined number of frames and auxiliary data related 
to the frames; first registering means for subjecting the 
video data stored on the storing medium to error 
correction processing, determining for each piece of 
error correction processing unit data in the error 
correction processing whether the error correction 
processing unit data includes a head of the edit unit 
data, and registering a result of the determination as 
consecutive recording start allowing point information in 
a header of the error correction processing unit data ; 
and recording means for recording, onto a magnetic tape, 
the video data including the header in which the 
consecutive recording start allowing point information is 
registered . 

The recording apparatus further includes detecting 
means for storing predetermined video data recorded on 
the magnetic tape by the recording means on the storing 
medium as each piece of error correction processing unit 
data, and detecting a consecutive recording start point 
by referring to the consecutive recording start allowing 
point information registered in the header of the error 
correction processing unit data stored on the storing 
medium, wherein the storing means stores input video data 
on the storing medium as each piece of edit unit data so 
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as to connect the video data from the consecutive 
recording start point detected by the detecting means; 
and the recording means records the video data stored on 
the storing medium and connected from the consecutive 
recording start point onto the magnetic tape. 

The recording apparatus further includes second 
registering means for registering recording end point 
information in a header corresponding to a head of 
predetermined edit unit data stored on the storing medium 
and not recorded onto the magnetic tape when the storing 
of the video data on the storing medium by the storing 
means, the registering of the consecutive recording start 
allowing point information by the first registering means, 
and the recording of the video data onto the magnetic 
tape by the recording means are stopped in response to an 
instruction to temporarily stop the recording, wherein 
the storing means detects a consecutive recording start 
point by referring to the recording end point information, 
and stores input video data on the storing medium as each 
piece of edit unit data so as to connect the video data 
from the detected consecutive recording start point. 

The header stores a parameter necessary for 
recording continuity, and the second registering means 
changes the parameter to ensure the recording continuity 



in consecutive recording from the recording end point. 

According to the present invention, there is 
provided a recording method comprising: a storing step 
£ or storing input video data on a storing medium as each 
piece of edit unit data comprising at least a 
redetermined number of frames and auxiliary data related 
to the frames; a first registering step for subjecting 
the video data stored on the storing medium to error 
correction processing, determining for each piece of 
error correction processing unit data in the error 
correction processing whether the error correction 
processing unit data includes a head of the edit unit 
data, and registering a result of the determination as 
consecutive recording start allowing point information in 
, header of the error correction processing unit data; 
and a recording step for recording, onto a magnetic tape, 
the video data including the header in which the 
consecutive recording start allowing point information is 

registered. 

According to the present invention, there is 
provided a program on a recording medium, the program 
including: a storing controlling step for controlling 
storing input video data on a storing medium as each 
piece of edit unit data including at least a 



predetermined number of frames and auxiliary data related 
to the frames; a first registering controlling step for 
subjecting the video data stored on the storing medium to 
error correction processing, determining for each piece 
of error correction processing unit data in the error 
correction processing whether the error correction 
processing unit data includes a head of the edit unit 
data, and controlling registering a result of the 
determination as consecutive recording start allowing 
point information in a header of the error correction 
processing unit data; and a recording controlling step 
for controlling recording, onto a magnetic tape, the 
video data including the header in which the consecutive 
recording start allowing point information is registered. 

According to the present invention, there is 
provided a program including: a storing controlling step 
for controlling storing input video data on a storing 
medium as each piece of edit unit data including at least 
a predetermined number of frames and auxiliary data 
related to the frames; a first registering controlling 
step for subjecting the video data stored on the storing 
medium to error correction processing, determining for 
each piece of error correction processing unit data in 
the error correction processing whether the error 
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correction processing unit data includes a head of the 
edit unit data, and controlling registering a result of 
the determination as consecutive recording start allowing 
point information in a header of the error correction 
processing unit data; and a recording controlling step 
for controlling recording, onto a magnetic tape, the 
video data including the header in which the consecutive 
recording start allowing point information is registered. 

The recording apparatus and method and the program 
according to the present invention store input video data 
on a storing medium as each piece of edit unit data 
including at least a predetermined number of frames and 
auxiliary data related to the frames, subject the video 
data stored on the storing medium to error correction 
processing, determine for each piece of error correction 
processing unit data in the error correction processing 
whether the error correction processing unit data 
includes a head of the edit unit data, register a result 
of the determination as consecutive recording start 
allowing point information in a header of the error 
correction processing unit data, and record, onto a 
magnetic tape, the video data including the header in 
which the consecutive recording start allowing point 
information is registered. 

7 



According to the present invention, it is possible 
to perform consecutive recording properly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and 
advantages of the present invention will be apparent from 
the following detailed description of the preferred 
embodiments of the invention in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a block diagram showing an example of 
configuration of a recording apparatus to which the 
present invention is applied; 

FIG. 2 is a diagram showing a recorded state of 
video data and the like; 

FIG. 3 is a flowchart of assistance in explaining 
processing for registering a consecutive recording start 
allowing point; 

FIG. 4 is a flowchart of assistance in explaining 
details of processing started at a step S2 in FIG. 3; 

FIG. 5 is a diagram showing contents of an ECCTB; 

FIG. 6 is a flowchart of assistance in explaining 
consecutive recording processing; 

FIG. 7 is a flowchart of assistance in explaining 
details of processing started at a step S44 in FIG. 6; 
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FIG. 8 is a flowchart of assistance in explaining 
details of processing at a step S46 in FIG. 6; and 

FIG. 9 is a block diagram showing an example of 
configuration of a personal computer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 shows an example of configuration of a 
recording apparatus 1 to which the present invention is 
applied. 

The recording apparatus 1 records video data and 
audio data inputted thereto onto a magnetic tape 2 while 
forming a predetermined unit (hereinafter referred to as 

a pack) on a DRAM 24. 

FIG. 2 shows a stored state on the DRAM 24 and a 
recorded state on the magnetic tape 2 of video data 
having a GOP structure with N = 15 (an I-picture is 
arranged in every 15 pictures) and M = 3 (a P-picture is 
arranged in every three pictures) . That is, one pack 
comprises data of M (in this case, three) pictures, AUX 
data (AUX-V) (denoted by U in FIG. 2) related to the 
pictures, audio data (denoted by A in FIG. 2) 
corresponding to the pictures , and AUX data (AUX-A) 
(denoted by X in FIG. 2) related to the audio data. 

The order of data arranged in each pack is AUX-A 



in FIG. 2), audio data (A in FIG. 2), AUX-V (U in FIG. 2), 
and three pictures. The AUX data (AUX-A and AUX-V) and 
audio data corresponding to the three pictures are 
arranged as a set at a head of the pack (in a stage 
preceding the pictures) . 

The recording apparatus 1 subjects the data stored 
on the DRAM 24 (FIG. 2) to ECC (error correcting code) 
processing with data of 16 tracks as one unit, for 
example, and disposes an ECCTB (H in FIG. 2) (so-called 
header) storing predetermined information in a first 
track of every 16 tracks. Incidentally, data of every 16 
tracks as a unit of ECC processing will be referred to as 
an ECC bank. 

When a head of a pack that can be a. start point of 
consecutive recording is included in an ECC bank, data 
indicating this is set in the ECCTB. When a head of a 
pack that can be a start point of consecutive recording 
is not included in the ECC bank, data indicating this is 
set in the ECCTB. Thus, a consecutive recording start 
allowing point is registered in an ECCTB. 

When performing consecutive recording, the 
recording apparatus 1 refers to contents of ECCTBs to 
detect a consecutive recording start allowing point 
closest to a point where a user desires to start 



consecutive recording, and starts the consecutive 
recording at the detected point. 

The configuration of the recording apparatus 1 will 
next be described. The recording apparatus 1 roughly 
comprises a recording processing unit 11 and a control 
unit 12. 

A compressing unit 21 of the recording processing 
unit 11 compresses an HD video signal inputted thereto by 
an MPEG system such for example as MP@HL or MP0H-14, and 
then outputs video data obtained as a result of the 
compression to the DRAM 24. A compressing unit 22 
compresses an audio signal corresponding to the HD video 
signal by a system conforming to MPEG1 layer 2 or AAC , 
for example, and then outputs audio data obtained. as a 
result of the compression to the DRAM 24. 

A system data generating unit 23 generates system 
data comprising AUX data, subcode data and the like, and 
outputs the system data to the DRAM 24. 

The video data outputted from the compressing unit 
21, the audio data outputted from the compressing unit 22, 
and the system data outputted from the system data 
generating unit 23 are stored on the DRAM 24 so as to 
form packs (FIG. 2) . Incidentally, the DRAM 24 can store 
data for six ECC banks, and when there is an input 
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exceeding the amount, the input data is stored by 
sequentially overwriting previously stored data. 

An ECC processing unit 25 subjects the video data, 
the audio data, and the system data stored on the DRAM 2 4 
and comprising packs to ECC processing for each ECC bank. 
The ECC processing unit 25 also subjects data read from 
the magnetic tape 2 and stored on the DRAM 24 by an input 
and output unit 26 to error correcting processing and the 
like . 

The input and output unit 2 6 modulates data (data 
after being subjected to ECC processing) stored on the 
DRAM 24 to a form suitable for recording on the magnetic 
tape 2 , and records the data on the magnetic tape 2 via a 
rotary head 27. The; input and output unit 26 also stores, 
on the DRAM 24, data read from the magnetic tape 2 via 
the rotary head 27. 

The control unit 12 controls each part of the 
recording processing unit 11. 

Processing for registering a consecutive recording 
start allowing point will next be described with 
reference to a flowchart of FIG. 3. Incidentally, in this 
example, a consecutive recording start allowing point is 
registered at a time of recording input data. 

At a step SI, the control unit 12 starts processing 



for storing video data, audio data, and AUX outputted 
from the compressing unit 21, the compressing unit 22, 
and the system data generating unit 23 on the DRAM 24 so 
as to form a pack. 

At a next step S2 , the control unit 12 starts 
processing for registering a consecutive recording start 
allowing point in an ECCTB (H in FIG. 2) for the pack 
stored on the DRAM 24. Details of the processing at this 
step will be described later. 

At a step S3, the control unit 12 controls the ECC 
processing unit 25 and the input and output unit 26 to 
start subjecting the pack on the DRAM 24 which pack has 
the consecutive recording start allowing point registered 
therein by the processing at the step S2 to ECC 
processing for each ECC bank and recording data obtained 
as a result of the ECC processing onto the magnetic tape 
2 . 

The details of the processing for registering a 
consecutive recording start allowing point, which 
processing is started at the step S2 in FIG. 3, will be 
described with reference to a flowchart of FIG. 4. 

At a step Sll, the control unit 12 refers to data 
of an ECC bank (for 16 tracks) stored on the DRAM 24 by 
the processing at the step Si in FIG. 3, and determines 



whether the ECC bank includes a head of a pack that can 
be a consecutive recording start point. 

Since video can be connected from an I-picture or a 
P-picture, and AUX is arranged as a set at a head of a 
pack, the control unit 12 determines in this case whether 
the ECC bank includes AUX-V corresponding to an I-picture 

or a P-picture. 

When the control unit 12 at the step Sll determines 
that the ECC bank includes a head of a pack that can be a 
consecutive recording start point, that is, determines 
that the ECC bank includes AUX-V corresponding to an I- 
picture or a P-picture, the processing proceeds to a step 
S12 . 

At the step S12 , the control unit 12 registers data 
indicating that the ECC bank referred to at the step Sll 
includes a head of a pack that can be a consecutive 
recording start point in the ECCTB of the ECC bank. 
Specifically, DATA-H indicating a picture (I-picture or 
P-picture) to which the AUX-V corresponds, a head 
position of the pack (track number where AUX-A is 
disposed) , and a DTS (Decoding Time Stamp) , vbv_delay, 
and continuity counter included in the AUX-V are set in 
an editable header map of the ECCTB, as shown in FIG. 5. 
By thus setting the predetermined data in the 
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editable header map of the ECCTB, the consecutive 
recording start allowing point is registered. 

incidentally, two consecutive recording start 
allowing points can be registered in the editable header 
map of the ECCTB. Hence, when one ECC bank includes heads 
of two or more packs that can be consecutive recording 
start allowing points, that is, when one ECC bank 
includes two or more pieces of AUX-V each corresponding 
to an I-picture or a P-picture, head positions of two 
packs of the two or more packs and the like can be set in 
the editable header map of the ECCTB to register the two 
consecutive recording start allowing points. 

Returning to FIG. 4, when the control unit 12 
determines at the step Sll that the ECC bank does not 
include AUX-V corresponding to an I-picture or a P- 
picture, the processing proceeds to a step S13. At the 
step S13, the control unit 12 registers data indicating 
that the ECC bank referred to at the step Sll does not 
include a head of a pack that can be a consecutive 
recording start point in the ECCTB of the ECC bank. 
Specifically, DATA-H indicating that the ECC bank does 
not include a pack that can be a consecutive recording 
start point (hereinafter referred to as No Editable) is 
set in the editable header map of the ECCTB. 
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After registering the data indicating that the ECC 
bank includes a pack that can be a consecutive recording 
start point (consecutive recording start allowing point) 
at the step 312, or registering the data indicating that 
the ECC bank does not include a pack that can be a 
consecutive recording start point at the step S13, the 
processing proceeds to a step S14. At the step S14, the 
control unit 12 determines whether there is an ECC bank 
that has not been referred to on the DRAM 24. When the 
control unit 12 determines at the step S14 that there is 
an ECC bank that has not been referred to on the DRAM 24, 
the processing returns to the step Sll to perform the 
processing from the step Sll on down. When the control 
unit 12 determines at the step S14 that there is no ECC 
bank that has not been referred to on the DRAM 24, the 
processing is ended. 

Operation of the recording apparatus 1 when 
performing consecutive recording will next be described 
with reference to a flowchart of FIG. 6. 

At a step S31, the control unit 12 obtains a 
consecutive recording start position desired by the user. 
In the case of this example, the user refers to images 
displayed by fast-forward reproduction, and stops the 
fast-forward reproduction when finding an image where 
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consecutive recording is desired to be started. Thus, the 
control unit 12 obtains a position of the magnetic tape 2 
at which position the rotary head 27 is in contact with 
the magnetic tape 2 at that time (a distance ATN 
(Absolute Track Number) from the start of the magnetic 
tape 2) as the consecutive recording start position 
desired by the user. 

At a next step S32 , the control unit 12 controls a 
mechanical deck unit (not shown) to rewind the magnetic 
tape 2 to return by a predetermined number of tracks (for 
example 220 tracks) from the position of the magnetic 
tape 2 at the time of stopping the fast-forward 
reproduction, and controls the input and output unit 2 6 
to start reading data for each ECC bank stored on the 
magnetic tape 2 from that position and storing the data 
on the DRAM 24. 

At this time, the control unit 12 also controls the 
ECC processing unit 25 to start error correcting 
processing on the data stored on the DRAM 24. 

At a step S33 f the control unit 12 reads an ECCTB 
(H in FIG. 2) from one ECC bank on the DRAM 24 which data 
is made readable by being error-corrected by the 
processing at the step S32 . At a step S34, the control 
unit 12 determines whether DATA-H set in the ECCTB 



indicates that the ECC bank includes a head of a pack 
that can be a consecutive recording start point (includes 
a consecutive recording start allowing point) . When the 
control unit 12 determines at the step S34 that the DATA- 
H set in the ECCTB indicates that the ECC bank does not 
include a consecutive recording start allowing point, the 
processing returns to the step S33 to read a next ECCTB. 

When the control unit 12 determines at the step S34 
that the DATA-H set in the ECCTB indicates that the ECC 
bank includes a consecutive recording start allowing 
point, the processing proceeds to a step S35. At the step 
S35, the control unit 12 detects an ETN indicating the 
tape position in different units from the absolute 
position ATN obtained at the step S31, and calculates a 
DTS according to the following equation from the ETN. 
Incidentally, a clock number in the equation is 3003 in 
the case of NTSC , and is 3600 in the case of PAL. 
DTS = (ETN - 10) x (clock number/10) 
Also, the control unit 12 compares the DTS 
calculated at the step S35 with a DTS set in the ECCTB 
read at the step S33, and determines at a step S36 
whether a difference between the DTSs is smaller than a 
predetermined magnitude. When the control unit 12 
determines at the step S36 that the difference between 
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the DTSs is smaller than the predetermined magnitude, the 
processing proceeds to a step S37. 

At the step S37, the control unit 12 stops the 
processing of reading data, the processing of storing the 
data on the DRAM 24, and the ECC processing started at 
the step S32, and brings the recording apparatus 1 into a 
recording standby state. 

At a next step S38, the control unit 12 calculates 
an amount of return of the magnetic tape 2 to set the 
position of the magnetic tape 2 to the head position of 
the pack set as the consecutive recording start allowing 
point in the editable header map of the ECCTB read at the 
step S33, from the current position of the magnetic tape 
2 (the position of the magnetic tape 2 at the time of 
stopping the fast-forward reproduction) and the head 
position of the pack. At a step S39 , the control unit 12 
rewinds the magnetic tape 2 by the calculated amount. 

At a next step S40, the control unit 12 calculates, 
from information within the ECCTB, initial parameters 
required for recording to be started after cancellation 
of the recording standby state and parameters that need 
to be inherited by a new stream. 

At a step S41, the control unit 12 calculates a 
position for starting consecutive recording in sync block 



units. At a step S42, in order to secure continuity of 
subcode to be newly recorded, the control unit 12 
generates subcode for a period from the time of the head 
of the ECC bank to which the ECCTB read at the step S33 
belongs to the tape DTS time, using system data of the 
ECCTB read at the step S33 and an ECCTB of an ECC bank 
(stored on the DRAM 24) immediately preceding the ECC 
bank to which the ECCTB read at the step S33 belongs. 

At a next step S43, the control unit 12 stands by 
until an instruction to start recording is inputted. When 
the instruction is inputted, the processing proceeds to a 
step S44. 

At the step S44, the control unit 12 controls the 
recording processing unit 11 to start processing for 
recording an input signal on the basis of the data 
generated by the processing at the steps S40 to S42 or a 
step S46 (steps S75 to S77 in FIG. 8) to be described 
later. That is, consecutive recording is thereby 
performed from the consecutive recording start allowing 
point detected at the step S34. Though details of the 
recording processing at the step S44 are shown in a 
flowchart of FIG. 7, substantially the same processing as 
the processing for registering a consecutive recording 
start allowing point which processing is represented in 
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the flowchart of FIG. 3 is performed at the step S44, and 
therefore description thereof will be omitted. 

At a next step S45, the control unit 12 determines 
whether an instruction to pause recording is inputted. 
When the control unit 12 determines that the instruction 
is inputted, the processing proceeds to a step S46. 
Details of the processing at the step S46 are shown in a 
flowchart of FIG. 8. 

Specif ically, at a step S71, the control unit 12 
stops the recording processing started at the step S44, 
and sets the recording apparatus 1 in a recording standby 
state. That is, the storing of input data on the DRAM 24 
(step S61 in FIG. 7) and the like are thereby stopped. 

At a step S72, the control unit 12 changes DATA-H 
set in an ECCTB of an ECC bank that is stored on the DRAM 
24 and would be recorded next if the recording were not 
stopped to data indicating that the ECC bank includes a 
recording end point, and sets the position of the 
recording end point and the like in the ECCTB. 

Incidentally, while according to the above 
description of the processing at the step S34 in FIG. 6, 
the processing proceeds to the step S35 when a 
consecutive recording allowing point is registered, the 
processing can proceed to the step S35 also when the 
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recording end point is registered. 

At a step S73, the control unit 12 calculates an 
amount of return of the magnetic tape 2 to set the 
position of the magnetic tape 2 to a position 
corresponding to the recording end point set in the ECCTB 
at the step S72, from the current position of the 
magnetic tape 2 and the position of the recording end 
point. At a step S74, the control unit 12 rewinds the 
magnetic tape 2 by the calculated amount. 

At a next step S75, the control unit 12 calculates, 
from information within the ECCTB, initial parameters 
required for recording to be started after cancellation 
of the recording standby state and parameters that need 
to be inherited by a new stream. 

At a step S76, the control unit 12 calculates a 
position for starting consecutive recording in sync block 
units. At a step S77 , in order to secure continuity of 
subcode to be newly recorded, the control unit 12 
generates subcode for a period from the time of the head 
of the ECC bank to which the ECCTB including the DATA-H 
changed to the data indicating the recording end point at 
the step S72 belongs to the tape DTS time, using system 
data of the ECCTB including the DATA-H changed at the 
step S72 and an ECCTB of an ECC bank (stored on the DRAM 



24) immediately preceding the ECC bank to which the ECCTB 
including the DATA-H changed at the step S72 belongs. 

At a next step S7 8, the control unit 12 stores NULL 
data in three ECC banks including the ECC bank including 
the recording end point on the DRAM 24. The processing 
then returns to the step S43 in FIG. 6, where the control 
unit 12 stands by until an instruction to start recording 
is inputted. 

Thus, when recording is paused, the data (ECCTB) 
stored on the DRAM 2 4 at that time is retained without 
being erased, and the rewinding of the magnetic tape 2 
(step S74) and the calculation of necessary data (steps 
S75 to S77) are performed before the recording is resumed 
It is therefore possible to start consecutive recording 
quickly after cancellation of the recording standby state 

When the control unit 12 determines at the step S45 
that no instruction to pause recording is inputted, the 
control unit 12 proceeds to a step S47 to determine 
whether an instruction to end recording is inputted. When 
the control unit 12 determines at the step S47 that no 
instruction to end recording is inputted, the processing 
returns to the step S45 to perform the processing from 
the step S45 on down. When an instruction to end 
recording is inputted at the step S47, on the other hand, 



the consecutive recording processing is ended. 

It is to be noted that for simplicity of the 
description above, when the DATA-H indicates that the ECC 
bank includes a head of a pack that can be a consecutive 
recording start point at the step S34, the processing 
proceeds to the step S35 to perform the processing and 
consideration therefor from the step S35 on down; in 
practice, however, if a value of Edit Status of the ECCTB 
(FIG. 5) is 0 or 1, it is determined that even when the 
DATA-H indicates that the ECC bank includes a head of a 
pack that can be a consecutive recording start point, it 
cannot be a consecutive recording start point, and the 
processing returns to the step S33. 

The Edit Status is a variable counting from 0 up to 
7f. The Edit Status is initialized to 0 when starting 
from Edit Pack Pair (Edit AUX-V) and to 1 when starting 
from TOP AUX-V. 

The series of processes described above can be 
carried out not only by hardware but also by software. 
When the series of processes is to be carried out by 
software, a program forming the software is installed 
from a recording medium onto a computer that is 
incorporated in special hardware, or for example a 
general-purpose personal computer that can perform 
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various functions by installing various programs thereon. 

As shown in FIG. 9, the recording medium is not 
only formed by packaged media distributed to users to 
provide the program separately from a personal computer 
101 , the packaged media comprising a magnetic disk 131 
(including floppy disks) , an optical disk 132 (including 
CD-ROM (Compact Disk-Read Only Memory) and DVD (Digital 
Versatile Disk)), a magneto-optical disk 133 (including 
MD (Mini-Disk) ) , a semiconductor memory 134 or the like 
which has the program recorded thereon, but also formed 
by a ROM, a hard disk or the like which has the program 
recorded thereon and which is provided to the user in a 
state of being preincorporated in the apparatus proper. 

It is to be noted that in the present specification, 
the steps describing the program recorded on the 
recording medium include not only processing carried out 
in time series in the described order but also processing 
carried out in parallel or individually and not 
necessarily in time series. 

While the preferred embodiments of the present 
invention have been described using the specific terms, 
such description is for illustrative purposes only, and 
it is to be understood that changes and variations may 
made without departing from the spirit or scope of the 
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following claims. 



